tiation [7] . The prognosis of gastric ECC is extremely poor, and lymph node and liver metastases are observed frequently [7] . We hypothesized that lymphatic or blood vessels incur high rates of permeation even in the early stage of gastric ECC, and this results in the frequent lymph node and liver metastases. In this study, we report our treatment of a 75-year-old woman with pure ECC. We also analyzed characteristics of the clinicopathological findings of gastric ECC by reviewing cases previously reported in the literature, and comparing the clinicopathological findings (lymphatic permeation, blood vessel permeation, lymph node metastasis, and liver metastasis) with those of gastric carcinoma, using statistical analysis.
Introduction
Extrapulmonary small-cell carcinoma is rare in the gastrointestinal tract, accounting for about 1% of cancers in the esophagus, 0.2% in the colon, and 0.1%-0.4% in the stomach [1] [2] [3] [4] . Extrapulmonary small-cell carcinoma has been variously termed "endocrine cell carcinoma (ECC)", "atypical carcinoid" [5] , and "oat-cell carcinoma" [6] . Worldwide, 119 cases of gastric ECC have been reported. These include pure ECC, composite type, and mixed glandular and/or squamous differen-
show any metastatic lesions. Abdominal CT scan revealed a thickened lesion close to the EGJ and lymphadenopathy adjacent to the EGJ. No liver metastasis was found.
Total gastrectomy, splenectomy, cholecystectomy, and standard lymph node dissection were performed, without any complication, in July 2002. Macroscopic findings of the resected stomach showed a 2.0 ϫ 2.0-cm tumor in the EGJ area along the lesser curvature, which had apparently invaded the muscle layer of the stomach wall. Swollen lymph nodes adjacent to the EGJ, common hepatic artery, and left gastric artery were hard and were considered to be metastatic lesions.
Light-microscopically, the tumor was composed of a population of small cells with dark round nuclei and scant cytoplasm (Fig. 3A) . The tumor showed invasion to a lymphatic lumen (Fig. 3B ) and a vascular lumen (Fig. 3C) . Numerous abnormal mitotic figures were present. There was no adenocarcinomatous or squamous proliferation, so this case was diagnosed as pure ECC. The immunohistochemical staining was intensely and diffusely positive for cytokeratin (Fig. 2B) . The tumor cells were also positively stained for synaptophysin and CD56 (Fig. 2C,D) . The lymph nodes adjacent to the EGJ, the common hepatic artery, and the left gastric artery were swollen and were judged to be metastatic lesions. The lymph nodes along the superior mesenteric vein were not swollen and were thought not to be metastatic during the operative procedure, but microscopically, these were seen to be the same cells as those in the tumor and were finally diagnosed as metastatic lesions. In fresh tumor material, electronmicroscopic findings showed that the neoplastic small cells with densely stained nuclei were tightly apposed and that intercellular junctions were occasionally found. Electron-dense granules (which are essential for the diagnosis of ECC), surrounded by a limiting membrane, were clearly observed (Fig. 3D) . Taken together, these morphologic and immunohistochemical features confirmed the diagnosis of this case as gastric ECC.
The patient did not have any complication in her postoperative course and was discharged from the hospital, taking TS-1 (tegafur/gimeracil/oteracil potassium) orally at a dose of 100mg daily. At 5 months after the operation, she was examined by abdominal CT scan, which showed no recurrence in the peritoneal cavity. But she began to experience pain in the lower back from April 2003, and bone scintigraphy revealed metastatic lesions in the bilateral sacroiliac joints. She died 13 months after the operation.
Discussion
Extrapulmonary malignant neoplasms that are composed largely or entirely of small neoplastic cells with a markedly hyperchromatic nucleus and scant cytoplasm have been variously termed: "endocrine cell carcinoma (ECC)", "small cell carcinoma", "oat-cell carcinoma" [6] , "neuroendocrine cell carcinoma" [8] , "anaplastic carcinoma" [9] , "apudoma" [10] , "small cell epidermoid carcinoma" [11] , and "atypical carcinoid" [5] . Extrapulmonary sites of ECC account for 4% of all cases [12] , and, in particular, gastric ECC is extremely rare, accounting for 0.1%-0.2% of all gastric carcinomas [1] [2] [3] [4] . We employ the term "endocrine cell carcinoma (ECC)", because the term "small" is not clearly defined in extrapulmonary lesions, and this neoplasm is believed to originate from endodermally derived stem cells [13, 14] . Aggressive or exclusive proliferation of small neoplastic cells was evident even in the early stage of gastric ECC in the invaded lymphatic and/or vascular lumens, and also metastatic sites; in particular, in the regional lymph nodes and liver [7] .
To date, 119 cases of gastric ECC have been reported in the literature, in terms of the clinicopathological findings, therapies, and/or prognosis of gastric ECC. The mean age at presentation was 64.9 years (range, 31-89 years). From the data given, 87 of the patients with the tumors were men and 31 were women. Forty-one tumors arose in the antrum of the stomach, 32 in the middle, 35 in the cardia, and 6 in the stump. The size of the tumor at its greatest dimension ranged from 0.4 to 16.0 cm (mean, 6.3cm). The T factor in the TNM grading system was T1 in 13 patients, T2 in 43 patients, T3 in 23 patients, and T4 in 21 patients. Forty-one tumors were showed invasion to lymphatic lumens, and 34 to vascular lumens. Seventy-eight patients had metastatic sites in regional lymph nodes, and 27 patients had them in the liver. The disease was stage I in 11 patients, stage II in 15 patients, stage III in 25 patients, and stage IV in 46 patients. We compared the clinicopathological features of all the reported ECC cases with those of 10000 gastric carcinoma (GCs) reported by Nakajima et al. [15] and those of about 5000 GCs reported by the Japanese Gastric Cancer Association [16] . The results showed that ECC had more frequent invasion to the lymphatic lumen (88.9% vs 56.6%; P Ͻ 0.01; Fig. 4A ) and vascular lumen (75.6% vs 31.6%; P Ͻ 0.01; Fig. 4B ). ECC also had more frequent metastasis to lymph nodes (82.1% vs 58.8%, P Ͻ 0.01; Fig. 4C ) and liver (26.7% vs 3.9%; P Ͻ 0.05; Fig. 5A ) than GC. We found that T1-2 tumors of ECC metastasized to lymph nodes more frequently compared to those of GC (73.5% vs 41.2%; P Ͻ 0.001; Fig. 4D ), and T1 tumors also showed a difference in lymph node metastasis between ECC and GC (58.3% vs 11.8%; P Ͻ 0.01, data not shown). T2 tumors of ECC metastasized to the liver more frequently compared to those of GC (22.5% vs 4.6%; P Ͻ 0.05; Fig. 5B ). T3-4 tumors, which are more advanced, than T1-2, showed no difference in lymph node or liver metastasis between ECC and GC. These results show that gastric ECC invades lymphatic and vascular lumens and frequently metastasizes to lymph nodes and liver even in the early stage. In our patient, the lymph nodes adjacent to the superior mesenteric vein were not swollen, but were microscopically diagnosed as metastatic lesions. The lymph node metastasis along the superior mesenteric vein was classified as distant metastasis (UICC 5 th edition; stomach (ICD-0 C16); 1997), which resulted in the clinical stage in this patient being diagnosed as stage IV.
Analysis of the relationship between T factor and tumor size at the greatest dimension revealed that ECC tumors of 0-2.0cm and 2.1-5.0cm in size showed T2 at a greater frequency and had a higher stage compared to GC (0-2.0cm, 55.6% vs 9.7%; P Ͻ 0.02; Fig. 5C ; 2.1-5.0cm, 80.0% vs 55.5%; P Ͻ 0.05; Fig. 5D ). These results correspond to the report that early gastric ECC is usually observed as a polypoid lesion arising from deep mucosa or submucosa, while later, a crater-like ulceration develops, most likely due to its rapid proliferation [1] . For this reason, finding an early ECC (such as T1 stage) may be very difficult compared to GC.
Gastric ECC shows variable histological patterns [7] . In the reported cases, 43 were pure ECC and 46 were tumors combined with adenocarcinoma and/or squamous cell carcinoma. The present case was a pure ECC type. Ultrastructual and biochemical studies of gastric ECC revealed the origin to be from neuroendocrine A ECC had more frequent invasion to lymphatic (ly) lumens compared to GC (88.9% vs 56.6%; *P Ͻ 0.01). B ECC had more frequent invasion to vascular (v) lumens compared to GC (75.6% vs 31.6%; *P Ͻ 0.01). C ECC had more frequent lymph node (n) metastasis (P Ͻ 0.01) compared to GC (82.1% vs 58.8%; *P Ͻ 0.01). D T1-2 tumors of ECC metastasized to lymph nodes (n) more frequently than those of GC (73.5% vs 41.2%; *P Ͻ 0.001). † Database of about 5000 GCs (Japanese Gastric Cancer Association [16] ). ‡ Database of 10 000 GCs (Nakajima et al. [15] ) Fig. 5A-D . Analysis of clinicopathological features of endocrine cell carcinoma (ECC) compared to gastric carcinoma (GC). A ECC had more frequent liver metastasis (Hϩ) compared to GC (26.7% vs 3.9%; *P Ͻ 0.05). B T2 tumors of ECC metastasized to liver (Hϩ) more frequently than those of GC (22.5% vs 4.6%; *P Ͻ 0.05). C Tumors of ECC ranging from 0 to 2.0 cm showed T2 more frequently and were of higher stage compared to those of GC (55.6% vs 9.7%; *P Ͻ 0.02). D Tumors of ECC ranging from 2.1 to 5.0 cm showed T2 more frequently and were of higher stage compared to those of GC (80.0% vs 55.5%; *P Ͻ 0.05). ‡ Database of 10 000 gastric carcinomas (Nakajima et al. [15] ) APUD (amino precursor uptake and decarboxylation) cells, which are widely distributed along the gastrointestinal tract [17, 18] . At present, the presence of cytoplasmic argyrophilia and structural neurosecretory granules helps in the diagnosis of gastric ECC, but it has also been reported that several tumors had no such features [7, 13, 14, 18] . Therefore, immunohistochemically positive staining for several neuroendocrine markerschromogranin A, synaptophysin, synaptic vesicle protein, Leu 7 (CD57), neuron-specific enolase (NSE), protein gene product (PGP 9.5), neural cell adhesion molecule (NCAM; CD56), and cytokeratin -is helpful in determining the histology of ECC, in contrast to negative staining for CEA [7, 19] . We realize that preoperative diagnosis using these immunohistochemical markers is important for gastric ECC, because its aggressive biological behavior toward distant lymph nodes is occasionally beyond our ability to detect, as occurred in our patient.
The prognosis of gastric ECC is reportedly extremely poor [7] . In the reported cases, 66 patient had 6-month survival; 42 patients, 1-year survival; and 6 patients, 5-year survival. Concerning the treatment for gastric ECC, intensive chemotherapy with or without operation is recommended at any stage [20] .
In conclusion, ECC had more frequent invasion to lymphatic and vascular lumens, and more frequent metastasis to lymph nodes and liver compared to GC. This may account for the poor prognosis of this disease.
